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Dr. Vostal (General Motors, Warren, MI) commented
on the possible influence of external factors such as in-
fection on the induction of renal tumors in animals
chronically exposed to gasoline. Although he agreed that
many reviewers considered the tumor incidence to be
strictly the result of gasoline exposure, he asked Dr.
Enterline to comment on whether external factors might
still be important.
Dr. Enterline (University ofPittsburgh) indicated that
the animal data he presented will be published soon.
The authors view the results as a positive indication of
renal tumor induction. To his knowledge infection was
not aprobable factor. There is little doubt that the data
show a positive effect in the male rat. Dr. Enterline
indicated that there is a greater uncertainty as to
whether the rat is a good model for human cancer, and
specifically kidney cancer.
In response to another comment by Dr. Vostal, Dr.
Enterline indicated that EPA thought the animal study
furnished sufficient evidence of the carcinogenicity of
unleaded gasoline vapors in rats and mice, for gasoline
to be considered a potential human carcinogen. The ac-
tual constituent of gasoline that might produce renal
tumors is not known, but EPA suggests that benzene
mightbe anactive component. Dr. Enterline statedthat
he disagreed with the notion that benzene might be
associated with kidney cancer. Occupational cohort
studies of benzene-exposed workers have not shown
excess kidney cancer, and more recent studies suggest
that the active component of gasoline could be an iso-
paraffin orisooctaneratherthan anaromaticconstituent.
Dr. McDonald (McGill University, Montreal) asked
Dr. Enterline whether the effects seen in animals were
specific to gasoline or could be expected with other sol-
vents. Dr. Enterline said dry cleaning workers exposed
to Stoddard solvent have shown a higher kidney cancer
mortality than expected in some epidemiological stud-
ies. Other dry cleaning agents could be involved here.
He pointed out the need to identify other exposed pop-
ulations to address the question raised by Dr. Mc-
Donald. The epidemiologicalevidencerelatingStoddard
solvent exposure to kidney cancer mortality may be
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significant. Stoddard solvent is essentially a straight-
chain petroleum product similar to gasoline.
Several participants commented on the uncertainty
in assessing hydrocarbon exposure in the epidemiol-
ogical context. Mr. Klimisch (General Motors, Warren,
MI) pointed out that laboratory studies based on the
evaporation of gasoline may give different patterns of
hydrocarbon exposure than results with natural evap-
oration. He also mentioned the need to take ambient
levels of methane into account when measuring total
hydrocarbons in the environment. Dr. Enterline con-
curredthat the exposure in experimental circumstances
does not represent the true environmental situation.
Gasoline exposure at the gas station, for example, may
involve mostly evaporation of lower boiling portions
while in the experimental situation all fractions of gas-
oline are volatilized. He said that the petroleum indus-
try is actively investigating what portion of gasoline
might contribute to the kidney cancer risk.
Professor Shapiro (University of Pittsburgh) asked
whether one might study gas station attendants even
thoughthey are a verymobile population. He suggested
that exposure might be greater than seen in refinery
workers. Dr. McClellan (University ofPittsburgh) stated
that a major problem with service station attendants is
multiple exposure to numerous agents other than gas-
oline. This could lead to false conclusions about the ef-
fects of gasoline if these other exposures are not
characterized and taken into account. Dr. Enterline
mentioned that there is an on-going study of actual ex-
posures to workers in the petroleum industry. Cur-
rently there is not much known about actual exposures
of various types of workers, including gas station at-
tendants. But with characterization of exposure, high-
risk groups could be identified and appropriate study
cohorts established. Dr. Hazelwood (IT Corp. Wil-
mington, CA) commented on apreliminary study which
suggested an increase in cancer among gas station at-
tendants in Los Angeles. He was not sure whether kid-
ney cancer had been observed in that study.
Dr. VanPeenen (Standard Oil of Indiana, Chicago)
was concerned about the multiple risk factors among
refinery workers and how to go aboutattributinghealth
effects to a common agent such as gasoline. He cited
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risks like smoking with respect to time. Dr. Enterline
concurredthatthisis aproblemandthatsimpleanswers
tying everything together just aren't available. It may
be naive to believe in the single agent-single disease
theory.
Dr. Rand (Maine Medical Center, Portland, ME)
mentioned the increasing problem in his state ofleaking
gasoline storage tanks. He asked panelists whether there
had been studies ofchronic exposure to very low levels
ofingested gasoline. Dr. Enterlineaffirmed thatleaking
gasoline storage tanks constituted an annoying and in-
creasing problem, but knew ofno health studies ofgas-
oline in drinking water. Dr. Andelman indicated that
volatile straight-chain hydrocarbons are infrequently
measured in water. He cited a study done at the Uni-
versity of Pittsburgh where ground water contamina-
tion was associated with gasoline storage. Although
benzene was the most frequent form of contamination
found in that study, straight-chain hydrocarbons were
identified insomeresidentialwaters. Thisstudydidlead
to changing the community water supply, even though
health impacts were not known. Generally water con-
tamination from gasolinejust has notbeenwell studied.
In the indoor environment, the measurement of ex-
posure was seen asacritical factorinassessingpotential
health hazards. Dr. Woodring (Argonne National Lab-
oratory, Argonne, IL) expressed concern overthe mon-
itoring of a multiplicity of pollutants, at low
concentrations, foundintightcommercialbuildings. Ex-
perience has shown that it is difficult to pinpoint the
cause ofhealth complaints in underventilated buildings
where a large number ofagents may be implicated and
variations in any one pollutant are substantial. He won-
dered if it might be more useful to use an index such
as carbon dioxide level to correlate variation in air qual-
ity with health outcomes. Such anindex might be useful
in determining the correct level of ventilation even
though a given hazardous agent was not identified.
Dr. Andelman discussed the use of surrogate meas-
ures as indices in the water area, but was skeptical of
index measures in the indoor context. He thought in-
dices were useful for comparing differences between
environments but not useful for establishing associa-
tions with health outcomes. Dr. McDonald reported on
a recent study he completed of a very large building
with a mix of pollutants. In that study eye irritation
was frequent and he proposed that persons using con-
tact lenses could be used as a sensitive population to
study variability in low level pollutants.
Dr. Enterline brought up the issue of asbestos in
public buildings and whether asbestos should be re-
moved, particularly fromschools andchurches. Hewon-
deredifthetype ofasbestoswouldinfluencethedecision
to remove asbestos, citing the apparent differential in
mesothelioma risk between chrysotile and other forms
ofasbestos (amphibole, or amisote). Dr. McDonald was
asked to give his advice on this issue.
Dr. McDonaldthoughtthat commonsense shouldpre-
vail. If the asbestos-containing material is in good re-
pair, then the concentration ofasbestos indoors will be
about the same as outdoors. So it seems that ordinary
maintenance is sufficient to reduce asbestos in buildings
to normal background. Ifthe asbestos materialis in bad
repair it should be replaced. Priority should be given
to those circumstances where ceiling tiles and other
asbestos materials contain amphiboles, possibly 10-15%%
ofschools in the United States. Professor Shapiro (Uni-
versity of Pittsburgh) questioned whether it was real-
istic to study populations growing up since World War
II when most schools were treated with asbestos.
Dr. McDonald thought an epidemiological cohort study
ofschool children was interesting, butthat such a study
might not be very useful. He pointed to the problems
ofestablishing an appropriate reference population, the
generally low exposure to most children, and the enor-
moussizeofthe studyrequiredtoestablishameaningful
association. He thought that it would be very hard to
determine the exposure history ofchildren which would
have to consider neighborhood and home exposure. Dr.
Enterlinethoughtthattherealexposureproblemwould
have been fairly recent since most schools were in good
repair through the 1950s. Only after substantial disin-
tegration of the cement binding the asbestos, would
exposures occur. Because of the latency of mesothe-
lioma, the effects ofrecent exposure would not be seen
for many years. He proposed a study ofschool teachers
where there was evidence of potential asbestos expo-
sure. In that case, early x-ray changes might be indic-
ative of asbestos exposure.
In aprevious session, Dr. Radford (Radiation Effects
Research Foundation, Hiroshima,Japan) hadpresented
data suggesting that radon and cigarette smoking were
additive in terms of effects on lung cancer. This result
was seen in a long-term follow-up in Swedish iron min-
ers. He noted that his findings were contrary to con-
clusions drawn from the study ofU.S. uranium miners,
where radon exposure and cigarette smoking were
thought to have multiplicative effects. In the case of
asbestos exposure it is generally assumed that asbestos
and smokinginteract multiplicatively. Dr. Radford sug-
gested that the apparent interaction might be due to
inadequate follow-up of worker cohorts. Caution re-
garding conclusions about asbestos and smoking inter-
actions is warranted as the effects might be additive
given sufficient follow-up.
In response, Dr. McDonald pointed out that there
were only four studies in which asbestos and smoking
interaction had beeninvestigated. One was his own study
where interaction was greater than assuming additive
effectsbutlessthanpredictedbyamultiplicativemodel.
Thefollow-up was overalongperiod, butanalyses were
not conducted separately for those with short or long
follow-up. In any case, his results are statistically com-
patible with either assumption.
Dr. McDonald went on to point out that the three
other studies either showed excellent agreement with
the multiplicative model (two studies) or suggested
greater than additive effects (one study). He indicated
that the follow-up was relatively long. Dr. Radford did
not agree on the length of follow-up and thought that
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the data could not rule out the possibility ofan additive
effect.
Dr. Radford also commented on the difficulty of in-
terpreting different epidemiological studies where the
findings tend to be inconsistent from study to study. As
a case in point, he cited Dr. McDonald's presentation
in which cancer of the gastrointestinal tract was asso-
ciated in 18 of 30 asbestos studies. He stated that he
found the same kind ofinconsistency in looking at stom-
ach cancer in miners. He asked how we deal with this
type of episodic data.
Dr. Enterline responded by indicating that you prob-
ably question the result and investigate whythe studies
are inconsistent. In the case of asbestos, the gastroin-
testinal cancers are mostly seen in North American
studies but not in British studies. An early study ofDr.
Enterline's seemed to be one of the few investigation
showing a clear dose relationship. Dr. McDonald con-
curred, stating that his study showed an association,
butnotaconvincingdoserelationship. Themoregeneric
issue of how to handle inconsistent findings was not
resolved.
Following Dr. Ayres' paper, an unidentified speaker
from the floor asked whether immune function was af-
fected by tetrachlorodibenzodioxin (TCDD). Dr. Ayres
responded that there is good evidence that immune
function is adversely affected by TCDD and that acute
high dose studies lead to involution of the thymus and
lymphatic system. He also noted that Hinsdall, Couch,
and Speirs have shown that doses between 10 and 100
ppb have produced antibody suppression and other im-
munologic abnormalities. Moreover, the authors sug-
gested that the suppression of antibodies from 10 ppb
was equivalent to that observed from a single dose of
200 mg/kg of cyclophosphamide.
A second speaker from the floor asked Dr. Ayres
whether Times Beach was located in a flood plain and
wanted to know the magnitude of the soil and water
contamination in Times Beach by TCDD. Dr. Ayres
responded that Times Beach is located in a flood plain
and that much personal distress was caused by serious
flooding as well as TCDD contamination. Moreover, he
notedthat since TCDD isrelatively insoluble, therewas
surprisingly little evidence ofsurface spread when sam-
ples obtained before and after the flooding were
evaluated.
Finally, Dr. Ayres commented that dust containing
up to several hundred parts per billion was found in
flooded homes, suggesting that TCDD absorbed to soil
particles could spread extensively even though the sub-
stance is rather insoluble. A third unidentified speaker
asked Dr. Ayres whetherthere is acorrelation between
bioaccumulation and biological monitors in the human
body. Dr. Ayres replied that there are almost no data
relating tissues concentrations of TCDD and biological
changes in man. Inhisopinion, the bestdataattempting
to deal with this issue are the long-term exposure re-
sults of Kociba and colleagues (Toxicol. Appl. Phar-
macol. 46: 279-303, 1978).
At the end of the paper on dealing with water as a
vehicle of Legionella transmission, Dr. Needleman in-
dicated that he was startled to hear ofa hospital having
four cases a month of Legionella infection. He asked
whether many hospitals exist in which there are im-
munosuppressed people having unrecognized Legi-
onella infection. Dr. Fraser responded that there have
been a number of hospitals in which there was no pre-
viously known problem of nosocomial legionellosis, but
when these hospitals have begun to look, they have
found that they indeed have such aproblem. Dr. Fraser
explained this reasoning for not closing the Wadsworth
Medical Center when it was having this problem by
noting that Wadsworth Medical Center did not seem to
be having an overall higher rate of nosocomial pneu-
monia than most hospitals where there is good surveil-
lance. He did note, however, that it did seem that they
probably had a somewhat larger proportion of those
nosocomialpneumoniacasescausedbyLegionellapneu-
mophila but that an adequate treatment for these in-
fections exists. Dr. Fraser added that they felt they
were doing more good than harm by keeping the hos-
pital open. M. Shapiro (University ofPittsburgh) asked
Dr. Fraser whether immunosuppressed individuals are
candidates ipso facto for the disease. Dr. Fraser re-
sponded that such individuals do have a higher risk of
disease. M. Shapiro further questioned Dr. Fraser about
the type of investigation or research that is needed in
order to determine the Legionella susceptibility of in-
dividuals. Dr. Fraser responded that it was not clear
to him that all immunosuppressed persons are suscep-
tible to Legionella, although he pointed out that three
out ofsix renal transplant patients at Wadsworth Med-
ical Center in the early months of the Legionella out-
break developed Legionnaires' Disease. He reasoned
that this observation does suggest that the proportion
ofimmunosuppressed people who are susceptible could
be very high. Dr. Fraser also commented that he and
his colleagues have found a very low proportion of el-
evated serum antibody titers to Legionella pneumo-
phila in most populations. He noted that commonly titers
of 128 or more in the indirect fluorescent antibody test
are present in only about 2 to 3% of a population, and
only 1 to 3% of the population exposed to Legionella
gets Legionnaires' Disease. Dr. Fraser went on to say
that since much of the immunity to Legionella pneu-
mophila in animal systems seems to be cell-mediated,
perhaps researchers should be looking at a skin test to
measure cell-mediated immunity to Legionella pneu-
mophila. Dr. FraserreferredtotheworkdonebyWong
and others in developing skin tests, although he noted
that this has not been used in an epidemiologic setting
to try to separate the susceptible from the resistant
patients. He commented that such a skin test would
require validation, since it might not be a sensitive or
specific measure ofimmunity.
Dr. J. C. McDonald (McGill University) asked Dr.
Fraser to elaborate upon the different types of anti-
bodies including detectable types and neutralizing an-
tibodies. Dr. Fraser informed Dr. McDonald that the
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test which is generally used has been the indirect flu-
orescent antibody test and that the prevalence of high
titers is low in most populations. About 85% ofthe per-
sons who develop Legionnaires' Disease seroconvert
(defined as fourfold or greater rises in titer to 128 or
higher). Resultant antibodies can be of any class. He
asked whether this test has been used at all in serol-
ogical surveys of groups exposed to certain situations
and questioned him about the manifestation rate be-
tween infection and disease and about the use ofgamma
globulins. Dr. Fraser responded that in the laboratory
testing there is not clear evidence that passive immu-
nization with specific antibodies is effective. He noted
that, in prospective studies ofpatients admitted to the
Wadsworth Hospital Center where paired serum spec-
imens have been drawn, approximately about half of
those who seroconvert in fact develop pneumonia. Dr.
Fraser cautioned that it may be that this is a group in
which a larger proportion ofthe infections are clinically
manifested because these are relatively sick people.
However, he suggested that this might give an ap-
proximate figure ontheproportionofantibodyrisesthat
are clinically significant. Dr. Fraser continued his re-
sponse by citing a prospective study of children in Col-
orado in which 50% of children bled prospectively for
another study developed specific antibodies to Legi-
onella pneumophila serogroup one sometime in their
first four years. He noted that none ofthem had a res-
piratory illness resembling Legionnaires' Disease in as-
sociation with that antibody rise, despite the fact that
these children had serum drawn at the time of all res-
piratory illnesses. He reasoned from this observation
that it is unlikely Legionnaires' Disease as known di-
rectly in adults was often missed. Dr. Fraser concluded
by arguing that young children may acquire antibodies
because of exposure to potable water but not develop
the disease and that older people who have become sus-
ceptible again for one reason or another are more likely
to get pneumonia if they are exposed again.
Dr. Clarres (Boston) questioned why Dr. Fraser did
not comment about some ofthe cooling towers and won-
dered whether they play any role in the disease. Dr.
Fraser replied that he decided to restrict his talk to
potable waterbecause cooling towerwater is abigissue
by itself. He added that there are epidemics that have
clearly been traced to the aerosols generated by cooling
towers during their operation. He also noted that the
water in cooling towers is commonly around body tem-
perature and that this is a good temperature for the
growth ofLegionella pneumophila. In addition, he noted
that the drift that comes off of the cooling towers con-
tains many bacteria and algae, and that Legionella
pneumophila has been found in the circulating water
within many cooling towers. Dr. Fraser referred to an
outbreak in Memphis where because a flood inactivated
a hospital cooling tower an auxiliary cooling tower that
had not been used in the prior two years was used. As
a result, nine days later, there were 39 cases of Le-
gionnaires' Disease in hospital patients, workers at the
hospital, and outside pedestrians. Within 10 days of
shuttingdownthatcoolingtower, theepidemicstopped.
Dr. Fraser noted that the Legionella pneumophila iso-
lated from the cooling tower and from the patients was
fromthesameserogroup. Headdedthatmostoutbreaks
are not traced to the cooling towers but that some 50%
ofthe cooling towers that are cultured are positive for
Legionella pneumophila. The failure to show the as-
sociation with more ofthe cases has led to much ofthe
interest in potable water.
Dr. F. Keesler (Lenawee County, Adrian, MI) won-
dered if the investigators had checked shower heads
and bed pan sprayers for the presence of Legionella
pneumophila. Dr. Fraser responded that this equip-
ment had been checked by a number ofdifferent people
at different times, that many shower heads and taps
are positive and that any apparatus that creates an aer-
osolofwatermightbe suspect. He alludedtothe British
studies which found that plumbing fixtures that had
rubberratherthanmetalorplasticwashershadahigher
rate of positivity. He warned, however, that confir-
mation of this work has not been published and he did
not know ifit will turn out to be a general phenomenon.
Dr. Keesler pointed out that he asked his first question
because there is stagnant water to be found in those
fixtures. Dr. Fraser agreed that stagnant water may
be found in such units and that stagnation appears to
be important forthe presence ofLegionella. Stagnation
may be necessary but not sufficient.
M. Shapiro questioned the definition of Dr. Fraser's
term, "potable water." He argued that even if water
within buildings contains Legionella, it may also have
other organisms which may make it "nonpotable," so
that being a public water supply it may or may not be
potable. Dr. Fraser contended that this was a circular
argument; if one abides by this definition of the word
nonpotable there could never be a disease associated
with potable water.
Following Dr. Robert L. Bornschein's talk on lead
exposure and developmental abnormalities, Dr. Her-
bert L. Needleman presented some findings related to
the issue oflead exposure and childhood developmental
abnormalities. Dr. Needleman began by commenting
that, while structural modeling was a very interesting
and important activity, he believed it unsound to wait
until all ofthe parameters are estimated before we reg-
ulate. He wondered what would have happened ifJohn
Snow had had to develop a structural model in his in-
vestigations ofthe choleradeath in London. Dr. Needle-
man suggested that Dr. Bornschein consider adding
another term to his structural model: the mother's ex-
posure to lead. Since the mother and the child were
likely to have shared a similar environment, it is rea-
sonable that mothers ofhigh lead subjects had high lead
levels at some point in their lives. This could have af-
fected theirrearing skills and be reflected inthe HOME
score. Animal studies have shown this effect. Rodent
dams exposed to lead nurse their pups longer, and their
pups are slower to mature.
Dr. Needleman went on to present some epistemic
points regarding inquiries in this general type of area.
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His first point was that, as demonstrated by David Hume
in the 18th Century, causality cannot be proven. He
went on to say that epidemiologists are not in the busi-
ness oftrying to demonstrate proof, but rather pile up
incremental evidence that provides a consistent and co-
herent portrait ofthe phenomenon under investigation.
The second point was that many investigators "wor-
ship"the probabililty value (orp value) oflessthan0.05,
ignore studies with p values between 0.06 and 0.2. Dr.
Needleman presented ascenario inwhichtworelatively
homogenous populations ofchildren did indeed differ in
their exposure to lead and in their IQ scores at p <
0.05. He noted that if ten investigators were to study
samples ofthese populations, a distribution ofp values
would ensue, some being less than 0.05 and some being
greaterthan 0.05. Henotedthat, dependinguponwhich
investigators were reporting their values, one could ar-
rive at evidence of a no-lead effect or of a lead effect.
He suggested that studies require evaluations in light
of other studies, theories, and the merits of the study
itself.
The third flaw in evaluating epidemiologic evidence
is the use of"phantom" covariates. Dr. Needleman noted
the 1979 study ofMarjorie Smith, inwhich an enormous
numberofcovariates wereusedtoadjustfordifferences
in IQ between high and low lead groups. In this study
an initial difference of about six points in IQ between
high and low lead groups was reduced to a three or four
point difference after adjusting for all covariates. He
noted that the authors still maintained that all covar-
iates had not been measured and ifa "social" covariate
had been found and measured it would have probably
further reduced the significance of the finding.
The final point made by Dr. Needleman was that,
while the absolute differences in IQ between lead ex-
posedandunexposed groups aresmall, thisbyno means
indicates that the effects are small. He backs up this
contention by stating that a four point difference in
mean IQ is "a very large effect."
Needlemanthenshowed slidesfromworkofhisgroup
which demonstrated that prenatal exposure to lead was
associated with a dose-related increase in minor con-
genital anomalies (J. Am. Med. Assoc. 251: 2956-2959,
1984). Follow-up of a subsample ofchildren whose um-
bilical cord lead levels were measured showed an in-
verse relationship between cord blood lead level and
infant IQ, controlling for a large number ofcovariates.
Following Dr. Needleman's presentation, Dr. With-
erell (Vermont State Health Dept., Burlington) asked
Dr. Needleman whether there was any effect from lead
in drinking water on the mental development of chil-
dren. Dr. Needleman responded thatthey had found no
relationship betweendrinkingwaterlead and blood lead
in their study. A strong relationship had been found in
studies in Glasgow, Scotland. Dr. Bornschein also re-
sponded to this question by noting that they had ex-
amined lead in drinking water in their Cincinnati study
but not on aroutine basis. Against the high background
of the high lead exposure from paint it would be very
difficult to pick up the drinking water effect ifone were
present.
An unidentified speaker asked the panel what was
meant by minor malformations. Dr. Needleman an-
swered that minor malformations include hydroceles,
skin tags, and associated disorders. He also noted that
there is a literature which suggests that minor malfor-
mations are correlated with later development, partic-
ularly incidence of hyperactivity.
A second unidentified speaker from the floor asked
the panel for their definition of the term, "rearing en-
vironment." Dr. Bornschein responded that the objec-
tive measure used was the standardized HOME scale
developed by Caldwell and Associates in the mid-1970s.
The scales are standardized for both white and black
populations. Dr. Bornschein also noted that there are
several subscales that measure the nature ofthe verbal
interaction between mother and child, the amount of
and variety of stimulation the child receives each day,
and the organization of the physical and temporal
environment.
Athird unidentified speaker asked whetherthe HOME
scales areself-evaluated orevaluatedbyanindependent
party. Dr. Bornschein replied that the home scales are
evaluated by two trained observers that go into the
study participants' home. HOME scales are also eval-
uated at 6, 12, 24, and 36 months of age.
Dr. K. Wong (University of Pittsburgh) asked Dr.
Bornschein about the correlation between blood lead
concentrations and the age ofhousing in the Cincinnati
study. He noted that after 18 months of age the cor-
relations changed from a negative, or zero value to a
positive value. Dr. Wong disagreed with Dr. Bornsch-
ein's hypothesis that this reversal is due to changes in
outside air lead and may rather be due to the inside air
lead concentrations. Dr. Bornschein replied that his
comments regarding the outside environment were not
directed at outside air lead but outside soil lead. He
added that soillead concentrations intwentieth-century
houses run around 300 ppm while those of the nine-
teenth century homes are in the 60,000 ppm range. He
noted that while Dr. Wong's indoor air lead concentra-
tion hypothesis is certainly tenable, that theirstudy did
not permit an examination ofthis hypothesis, since data
were not collected on a uniform basis for indoor air
leads. Dr. Wong suggested to investigators in the lead
areathat information should be provided onthe particle
size of lead inside the studied environment. Dr.
Bornschein agreed with this suggestion and noted that
particle size information is important in order to deter-
mine what fraction of the lead exposure is respirable.
He added that about 80% ofthe lead is in the less than
149 micron range.
Dr. M. Eberhardt (Centers for Disease Control, At-
lanta) asked Dr. Bornschein to comment on the risk of
lead exposure from rehabilitation ofolder homes and to
distinguish between structural equation models and path
analysis. Dr. Bornschein replied that path analysis re-
quires a fully parameterized model, whereas the struc-
tural equations approach does not. Regarding the first
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question, Dr. Bornschein noted that ingeneral, the pro-
cess ofrehabilitation creates elevated air leads and that
Dr. Chrisholm in Baltimore has more extensive data on
this. Dr. Bornschein further added that the rehabili-
tationproblemisimportant andoften overlooked inmid-
dle and upper class suburban neighborhoods, where
pediatricians do not routinely screen for elevated blood
leads.
Dr. N. Esmen (University of Pittsburgh) asked Dr.
Bornschein how particle size was measured in their
study. Dr. Bornschein replied that respirable lead was
of secondary importance, the primary exposure route
was from hand to mouth ingestion. An unidentified
speaker from the floor then asked about the efficiency
ofblood ingestion compared to inhalation. Dr. Needle-
man, citing a paper by Evan Charney, noted that one
of the best determinants for blood lead is dust on a
child's hand.
An unidentified speaker asked Drs. Bornschein and
Needleman whether airborne lead was measured in their
studies. Dr. Bornschein stated that they had not meas-
ured airborne lead, whereas Dr. Needleman reported
that air samples had been taken from crib areas in their
study. The session concluded with a discussion between
Drs. Needleman and Bornschein about the possibility
that lead is producing a detriment in the IQ ofthe mother
which is then being transferred through to the child. It
was generally conceded that in the absence of mea-
surements of blood lead from the mother during her
development, it is impossible to address this multige-
nerational problem adequately.
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